The indicated strains were subjected to the stresses caused by low pH or by elevated concentrations of Zn 2+ . In all cases, cells were grown in AGCH medium, pH 7.7, at 37 °C in microtest tissue culture plates (Becton Dickinson, Franklin Lakes, NJ, USA) and incubated in a plate incubator Multiskan Ascent (Thermo Scientific, Waltham, MA, USA) to measure the OD650. (A) In the acidic stress experiments, cells were grown to OD650 = 0.15 (~10 8 CFU/mL) and the cultures were divided into three; 0.5 N HCl (vertical arrow) was added to two of them to adjust the medium to pH 6.0 and 5.0, whereas the pH of the third culture was kept at pH 7.7 (the pH of the AGCH medium). (B) In the Zn 2+ -caused stress, the cells were grown in AGCH medium, pH 7.7, supplemented with the indicated concentrations of ZnSO4. Figure S3 . Construction of mutant strains by gene replacement. A first PCR step amplified the antibiotic resistance cassette (Km R for yefM-yoeB, or Cm R in the case of relBE) and the left and right flanking regions of the TA operons. In the second PCR step, mixtures of equimolecular amounts of the three products were used to obtain fused products containing the antibiotic resistance cassette delimited by the flanking regions of the antitoxin and toxin genes. These DNA products were used to transform S. pneumoniae R6wt. By homologous recombination, the antibiotic resistance cassette replaced the antitoxin and toxin genes in the chromosome to construct strains ΔYY and ΔBE.
